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CATHETER VACUUM DRESSING
APPARATUS AND METHODS OF USE

CROSS-REFERENCE TO RELATED
APPLICATIONS

The present application claims priority to U.S. Provisional
Application Ser. No. 61/710,285, filed Oct. 5, 2012, which is
hereby incorporated by reference in its entirety.

BACKGROUND

The invention generally relates to wound dressings. More
particularly, the invention relates to vacuum dressings for
medical device insertion sites.

Transcutaneous medical devices are catheters, pins,
implants and the like which pass through the skin and are
indwelling for some variable periods of time. Exemplary of
transcutaneous medical devices are central venous catheters,
peripheral venous catheters, Swan-Ganz pulmonary cath-
eters, central nervous system implants (ex. external ventricu-
lar drainage and ventricular reservoirs), peritoneal dialysis
catheters, such as for continuous ambulatory peritoneal dialy-
sis and continuous cyclic peritoneal dialysis, hemodialysis
catheters, transvenous pacemaker leads, chest drainage tubes
and catheters as well as other cavity drainage tubes and tem-
porary orthopedic pins. All of these transcutaneous medical
devices, when in place, have a portion of the device which is
external, that is which is left protruding from the skin, and
which can be the cause of infection.

The risk of acquiring infections from transcutaneous infec-
tions is very high. For instance, the risk of acquiring catheter-
related bloodstream infection ranges from 0.9 to 8%. These
nosocomial bloodstream infections cause a case fatality of
more than 20%, and account for an increase of thousands of
dollars in hospital costs per infection, or tens of thousands of
dollars per survivor in ICU needing an extra week of hospital
stay. As for peritoneal dialysis, a very experienced center
today still has a peritonitis rate of one episode per 15 to 25
patient months. The major sources of bacteria in these infec-
tions are from surrounding skin.

To prevent infections associated with transcutaneous medi-
cal devices, universal precautions such as the use of gloves,
mask and a cap in combination with the use of antiseptic
preparation at the insertion sites, including the initial appli-
cation of topical anti-microbial solutions such as alcohol,
iodine or more recently chlorexedine is known. A further
topical ointment after insertion of the device, such as an
ointment containing neomycin, polymyxin and bacitracin,
has been shown to prevent catheter colonization/infection,
but it may increase the risk of fungal infection. Ointments are
also inconvenient, requiring multiple replacements. There
have also been attempts to attach a cuft to the catheters, with
an anti-microbial agent impregnated in the cuff. Efforts to
coat the catheters with anti-microbial agents are known.
However, none of these efforts has been completely success-
ful in clinical trials. Presently, the most common catheter
dressing used in hospitals comprises sterile gauze or polyure-
thane film, which both have limited infection control proper-
ties and are difficult to keep in place particularly in hospital-
ized patients that are at the highest risk of infection related to
these devices.

Current dressings for medical device insertion sites, such
as that shown in use in FIG. 1, fail to provide adequate
protection to the insertion site, as they require that the medical
device be located underneath the dressing. Because of this,
any pressure on or movement of the medical device is asso-
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ciated with the dressing not being in contact with the skin,
thereby facilitating infections.

The present invention seeks to overcome these problems,
as well as others.

SUMMARY OF THE INVENTION

A vacuum dressing to cover a medical device insertion site
is disclosed and comprises: a transparent film dressing mem-
ber, adapted to form a sealed region between the film dressing
member and a region of skin surrounding the insertion site; a
foam member adapted to be positioned over the insertion site;
and a vacuum tubing member, wherein the vacuum tubing
member permits vacuum pressure to be applied to the sealed
region between the insertion site and the film dressing mem-
ber; wherein the vacuum dressing is adapted to provide a
negative pressure environment over the insertion site and
maintain the negative pressure environment despite move-
ments of the medical device.

A method of using a vacuum dressing to cover a medical
device insertion site is disclosed and comprises disposing the
vacuum dressing over the medical device insertion site,
wherein the vacuum dressing comprises a transparent film
dressing, a foam member, and vacuum tubing; sealing the
transparent film dressing over and around the medical device
insertion site; and applying a vacuum force through the
vacuum tubing to a region around the medical device inser-
tion site and sealed by the dressing, to obtain a desired
vacuum level.

The methods, systems, and apparatuses are set forth in part
in the description which follows, and in part will be obvious
from the description, or can be learned by practice of the
methods, apparatuses, and systems. The advantages of the
methods, apparatuses, and systems will be realized and
attained by means of the elements and combinations particu-
larly pointed out in the appended claims. It is to be understood
that both the foregoing general description and the following
detailed description are exemplary and explanatory only and
are not restrictive of the methods, apparatuses, and systems,
as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

In the accompanying figures, like elements are identified
by like reference numerals among the several preferred
embodiments of the present invention.

FIG. 1 is a depiction of a prior art dressing for a medical
device insertion site, in use.

FIG. 2A is a depiction of one embodiment of the vacuum
dressing;

FIG. 2B is a depiction of an embodiment of the vacuum
dressing in use.

FIG. 3 is an illustration of a first step of applying one
embodiment of the vacuum dressing.

FIG. 4 is an illustration of a second step of applying one
embodiment of the vacuum dressing.

FIG. 5 is an illustration of a third step of applying one
embodiment of the vacuum dressing.

FIG. 6 is an illustration of a fourth step of applying one
embodiment of the vacuum dressing.

FIG. 7 is an illustration of a fifth step of applying one
embodiment of the vacuum dressing.

FIG. 8 is an illustration of a sixth step of applying one
embodiment of the vacuum dressing.

FIG. 9 is an illustration of a seventh step of applying one
embodiment of the vacuum dressing.
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FIG. 10 is an illustration of an eighth step of applying one
embodiment of the vacuum dressing.

FIG. 11 is an illustration of a ninth step of applying one
embodiment of the vacuum dressing.

FIG. 12 is an illustration of a tenth step of applying one
embodiment of the vacuum dressing.

FIG. 13 is a block diagram depicting one embodiment of
the method of using the inventive vacuum dressing.

FIG. 14 is an illustration of a partial application of an
alternative embodiment of the vacuum dressing, where the
vacuum dressing provides a flexible region for movement of
a portion of a medical device without disturbing an estab-
lished negative pressure environment over the insertion site of
the medical device.

FIG. 15 is an illustration of an alternative embodiment of
the vacuum dressing, partially applied, where the vacuum
dressing provides a flexible region for movement of a portion
of' a medical device without disturbing an established nega-
tive pressure environment over the insertion site of the medi-
cal device.

FIG. 16 is an illustration of an alternative embodiment of
the vacuum dressing, fully applied, where the vacuum dress-
ing provides a flexible region for movement of a portion of a
medical device without disturbing an established negative
pressure environment over the insertion site of the medical
device.

FIGS. 17A-F are illustrations of the steps of applying a
third embodiment of the vacuum dressing, providing a flex-
ible region for movement of a portion of a medical device
without disturbing an established negative pressure environ-
ment over the insertion site of the medical device.

DETAILED DESCRIPTION OF THE INVENTION

The foregoing and other features and advantages of the
invention are apparent from the following detailed descrip-
tion of exemplary embodiments, read in conjunction with the
accompanying drawings. The detailed description and draw-
ings are merely illustrative of the invention rather than limit-
ing, the scope of the invention being defined by the appended
claims and equivalents thereof.

Provided herein are apparatuses, systems and methods for
a vacuum dressing for medical device insertion sites. The
design of the inventive vacuum dressing allows placement
over the medical device with no interference for the handling
of the device, while at the same time providing a protective
covering of the area in which the device is inserted into the
skin. The main objective of this design is to decrease the risk
of infections associated with medical devices at the entry site
in the skin. The vacuum used at the entry site will create a
negative pressure environment that will suction any blood or
fluids leaking from the medical device insertion site, in a low
or no oxygen environment (anaerobic) which will also pro-
mote healing around the medical device. The negative pres-
sure environment will also serve to make the migration of
infectious agents such as bacteria and fungi more difficult.
Having a negative or vacuum pressure foam or other similar
material over the catheter will provide significant benefits
such as promoting healing at the insertion site, creating a low
oxygen or anaerobic environment that will impede the bacte-
rial or fungal growth in the access site, and also the negative
or vacuum pressure will promote the fluids and possible
infectious agents into the foam or similar material used in the
dressing to be accumulated in this part. The foam or material
may also have antimicrobial agents that will decrease or
eliminate the growth of these infectious agents.
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In one embodiment, the vacuum dressing of the present
invention comprises: a dressing member having a slit for
disposing a portion of the medical device therethrough, a first
flap which is adapted to fold over the slit and beneath the
portion of the medical device disposed through the slit, and a
second flap which is adapted to fold over the first flap and over
the medical device; a foam/sponge member coupled to the
dressing member, positioned so as to sit over the medical
device insertion site; and vacuum tubing in operative com-
munication with a region between the skin surrounding the
medical device insertion site and the dressing member, said
vacuum tubing adapted to be coupled to a vacuum source. In
many embodiments the dressing member is adhesive on a side
adapted to be applied to a region of skin surrounding the
medical device insertion site. In some embodiments, the flaps
may have an adhesive side adapted to be applied to either the
base dressing or the other flap. Preferably, the flaps form a
moveable flap portion for the catheter for free range of move-
ment of the catheter without breaking the vacuum seal.

Inuse, once the vacuum dressing is applied, a vacuum force
is applied to the region between the skin surrounding the
medical device insertion site and the dressing member via a
vacuum source coupled to the vacuum tubing, creating a
negative pressure environment in said region. This negative
pressure environment suctions any blood or fluids leaking
from the medical device insertion site, in a low or no oxygen
environment (anaerobic), which will also promote healing
around the medical device. The negative pressure environ-
ment will also serve to make the migration of infectious
agents such as bacteria and fungi more difficult. As the nega-
tive pressure environment is created, the foam/sponge will
compress, indicating a successful vacuum level/negative
pressure environment is forming. Because of this deforma-
tion of the foam/sponge, it is possible to easily confirm the
status/integrity of the applied dressing by visual observation.
In use, once a desired vacuum level is achieved, the vacuum
source may be disconnected from the vacuum tubing and the
tubing sealed. The combination of the negative pressure and
the release of the catheter from underneath the dressing to the
area where it is fixated to the skin and above the dressing with
a series of overlying dressings maintain the integrity of the
dressing and the vacuum.

If it is observed that the dressing is not maintaining a
negative pressure environment, such as through an absence of
deformation of the foam/sponge, the vacuum force should be
reapplied to renew the negative pressure environment. If the
negative pressure environment cannot be reobtained, then the
vacuum dressing should be removed and a new dressing
applied.

In some embodiments, a preferred vacuum pressure for the
negative pressure environment is between about 50 and about
175 mmHg. In some embodiments, the vacuum pressure is a
level below normal atmospheric pressure.

In some alternative embodiments, at least one oxygen sen-
sor may be coupled with the vacuum dressing and/or the
foam/sponge member, to provide electronic monitoring of the
status of the negative pressure environment. In further alter-
native embodiments, at least one pressure sensor may be
coupled to the vacuum dressing, adapted to detect decreased
pressure of the dressing in contact with the skin, which would
indicate that the dressing is separating from the skin. The
pressure sensor(s) may detect levels of vacuum pressure
below ideal pressure levels of between about 50 and about
175 mmHg.

Examples of medical devices include, but are not limited
to, catheters, tubes, or other devices.
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In a preferred embodiment, the dressing member is a trans-
parent film dressing, such as Tegaderm®. In many embodi-
ments the dressing member is adhesive.

In some embodiments, the vacuum source is a syringe. In
further embodiments, the vacuum source may be a mechani-
cal non-electronic system that can apply and maintain a nega-
tive pressure. In some embodiments, the vacuum source is a
vacuum pump device.

In some embodiments, the foam/sponge is round or oval in
shape, to optimize sealing ability over the insertion site. In
other embodiments, the foam/sponge may have any desired
shape or size sufficient to provide a seal over the insertion site
of the medical device. In some embodiments, the foam/
sponge may further comprise at least one of a bacteriostatic,
antiseptic, or antibiotic agent. In some embodiments, the
foam/sponge may be used without antiseptic or antibiotic.

In another embodiment, the second flap of the dressing
member may have a non-adhesive region positioned to sit
over the medical device. This non-adhesive region helps pre-
vent movement of the medical device from causing unwanted
movement of the dressing, preserving the integrity of the
applied dressing.

In another embodiment, the vacuum dressing is adapted to
have the first and second flaps not adhered to the dressing
body member, so as to permit the disposed portion of the
medical device to move without displacing the dressing from
the skin surrounding the medical device insertion site.

In a particular embodiment, the medical device is a cath-
eter. In this embodiment, the vacuum dressing comprises: a
dressing member having a slit for disposing a portion of the
catheter therethrough, a first flap which is adapted to fold over
the slit and beneath the portion of the catheter disposed
through the slit, and a second flap which is adapted to fold
over the first flap and over the catheter; a foam/sponge mem-
ber coupled to the dressing member, positioned so as to sit
over the catheter insertion site; and vacuum tubing in opera-
tive communication with a region between the skin surround-
ing the catheter insertion site and the dressing member, said
vacuum tubing adapted to be coupled to a vacuum source.

In one embodiment, there is disclosed a vacuum dressing
system for covering a medical device insertion site, compris-
ing: a sponge/foam member for placement in contact with the
insertion site; a transparent film dressing member, adapted to
form a vacuum seal between the film dressing member and a
region of skin surrounding the insertion site; a vacuum pres-
sure source; and vacuum tubing, wherein the vacuum tubing
permits vacuum pressure to be applied by the vacuum pres-
sure source to the sealed region between the insertion site and
the film dressing member.

In one embodiment, disclosed is a method of using the
inventive vacuum dressing to cover a medical device insertion
site, comprising the steps of: disposing the vacuum dressing
over the medical device insertion site; sealing the dressing
over the medical device insertion site; and applying a vacuum
force through vacuum tubing to the medical device insertion
site, to obtain a desired vacuum level. In some embodiments,
the vacuum dressing comprises a sponge material, vacuum
tubing, and a transparent film dressing.

In some embodiments, the method further comprises the
step of applying vacuum force to create an area of negative
pressure around the medical device insertion site resulting in
an anaerobic environment that inhibits the growth of infec-
tious agents.

In some embodiments, the method further comprises the
step wherein a maintained vacuum level confirms that the
dressing is providing anaerobic conditions and does not need
to be changed.
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In some embodiments, the method further comprises the
step wherein a loss of vacuum level indicates a need to reap-
ply the vacuum force.

In some embodiments, the method further comprises the
step wherein failure to obtain the vacuum level by reapplying
the vacuum force indicates a need to replace the dressing.

In another embodiment, there is disclosed a vacuum dress-
ing system for covering a medical device insertion site, com-
prising: a base transparent film dressing member, adapted to
form a vacuum seal between the film dressing member and a
region of skin surrounding the insertion site; a vacuum pres-
sure source; a sponge/foam member for placement in contact
with the insertion site; and vacuum tubing, wherein the
vacuum tubing permits vacuum pressure to be applied by the
vacuum pressure source to the sealed region between the
insertion site and the film dressing member. The vacuum
dressing of this embodiment provides a flexible region for
movement of a portion of a medical device without disturbing
a negative pressure environment established over the inser-
tion site of the medical device.

The design of the invention further allows users to obtain
objective evidence that the dressing is working Currently
available dressings do not provide a way to evaluate the
integrity of the dressing different than the observation over
the catheter. However, with this invention the visual confir-
mation of a negative pressure environment over the dressing,
the ability to keep negative pressure or a visual confirmation
with color or other means that indicate the negative pressure
environment is present and will allow the patient or personnel
taking care of the patient to recognize that the dressing is not
covering the insertion point adequately and may need to be
replaced.

FIG. 2A depicts an embodiment of the vacuum dressing
200 of the present invention, comprising: a dressing member
205 having a slit for disposing a portion of the medical device
201 therethrough, a first flap 206 which is adapted to fold over
the slit and above or beneath the portion of the medical device
201 disposed through the slit; a foam/sponge member 210
coupled to the dressing member 205, positioned so as to sit
over the medical device 201 insertion site; and vacuum tubing
215 in operative communication with a region between the
skin surrounding the medical device 201 insertion site and the
dressing member 205, said vacuum tubing 215 adapted to be
coupled to a vacuum source 220. In some embodiments, the
vacuum tubing 215 is coupled to a vacuum source 220 at a
sealable valve 216, which permits applied vacuum pressure to
be maintained after the vacuum source 220 is detached from
the vacuum tubing 215.

FIG. 2B depicts an embodiment of the vacuum dressing
200 of the present invention in use, the dressing comprising:
a dressing member 205 having a slit for disposing a portion of
the medical device 201 therethrough, a first flap 206 which is
adapted to fold over the slit and beneath the portion of the
medical device 201 disposed through the slit; a foam/sponge
member 210 coupled to the dressing member 205, positioned
so as to sit over the medical device 201 insertion site; and
vacuum tubing 215 in operative communication with a region
between the skin surrounding the medical device 201 inser-
tion site and the dressing member 205, said vacuum tubing
215 adapted to be coupled to a vacuum source 220. In one
embodiment, the foam/sponge member may be round, ellip-
tical, oblong, polygonal, pentagonal, hexagonal, or size or
shape as properly seal an insertion point.

Examples of medical devices 201 include, but are not lim-
ited to, catheters, tubes, pacemakers, diabetic delivery sys-
tems, drug delivery systems, or other devices.
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In a preferred embodiment, the dressing member 205 is a
transparent film dressing, such as Tegaderm®. In many
embodiments the dressing member 205 is adhesive on a side
adapted to be applied to a region of skin surrounding the
medical device insertion site. In some embodiments, the flap
206 may have an adhesive side adapted to be applied to the
base dressing 205. Alternatively, the dressing member 205
includes a side of electrostatic charge, such that the electro-
static charge adheres or is drawn to the skin. Alternatively, the
dressing member 205 includes any adhesive material, typi-
cally liquid or semi-liquid, that adheres or bonds items
together. The adhesive material may be a natural or synthetic
material. The adhesive material may be cured (hardened) by
either evaporating a solvent or by chemical reactions that
occur between two or more constituents.

In some embodiments, the vacuum source 220 is a syringe.
In further embodiments, the vacuum source 220 may be a
mechanical non electronic system that can apply and main-
tain a negative pressure. In some embodiments, the vacuum
source 220 is a vacuum pump device.

In some embodiments, the foam/sponge 210 is round or
oval in shape, to optimize sealing ability over the insertion
site. In other embodiments, the foam/sponge 210 may have
any desired shape or size sufficient to provide a seal over the
insertion site of the medical device 201. In some embodi-
ments, the foam/sponge 210 may further comprise at least one
of a bacteriostatic, antiseptic, or antibiotic agent. In some
embodiments, the foam/sponge 210 may be used without
antiseptic or antibiotic.

In another embodiment, the vacuum dressing 200 may be
adapted to have the flap 206 not fully adhered to the dressing
body member 205, so as to permit the disposed portion of the
medical device 201 to move without displacing the dressing
200 from the skin surrounding the medical device insertion
site. In another embodiment, the flap 206 of the dressing
member 205 may have a non-adhesive region positioned to sit
over the medical device 201. This non-adhesive region helps
prevent movement of the medical device 201 from causing
unwanted movement of the dressing 200, preserving the
integrity of the applied dressing.

In a particular embodiment, the medical device is a cath-
eter. In this embodiment, the vacuum dressing comprises: a
dressing member having a slit for disposing a portion of the
catheter therethrough and a first flap which is adapted to fold
over the slit and above or beneath the portion of the catheter
disposed through the slit; a foam/sponge member coupled to
the dressing member, positioned so as to sit over the catheter
insertion site; and vacuum tubing in operative communica-
tion with a region between the skin surrounding the catheter
insertion site and the dressing member, said vacuum tubing
adapted to be coupled to a vacuum source.

In one embodiment, there is disclosed a vacuum dressing
system for covering a medical device insertion site, compris-
ing: a sponge/foam member for placement in contact with the
insertion site; a transparent film dressing member, adapted to
form a vacuum seal between the film dressing member and a
region of skin surrounding the insertion site; a vacuum pres-
sure source; and vacuum tubing, wherein the vacuum tubing
permits vacuum pressure to be applied by the vacuum pres-
sure source to the sealed region between the insertion site and
the film dressing member.

In some embodiments, a preferred vacuum pressure for the
negative pressure environment is between about 50 and about
175 mmHg. In some embodiments, the vacuum pressure is a
level below normal atmospheric pressure.

In some alternative embodiments, an oxygen sensor may
be coupled with the vacuum dressing 200 and/or the foam/
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sponge member 210, to provide electronic monitoring of the
status of the negative pressure environment. In further alter-
native embodiments, a pressure sensor may be coupled to the
vacuum dressing 200, adapted to detect decreased pressure of
the dressing 205 in contact with the skin, which would indi-
cate that the dressing 205 is separating from the skin. The
pressure sensor may detect levels of vacuum pressure below
ideal pressure levels of between about 50 and about 175
mmHg.

As illustrated in FIG. 3, in one embodiment the vacuum
dressing 300 of the present invention comprises: a dressing
member 305 having a slit 310 for disposing a portion of the
medical device 301 therethrough, a first flap 306a which is
adapted to fold over the slit 310 and beneath the portion of the
medical device 301 disposed through the slit 310, and a sec-
ond flap 3074 which is adapted to fold over the first flap 3064
and over the medical device 301; a foam/sponge member 315
coupled to the dressing member 305, positioned so as to sit
over the medical device 301 insertion site; and vacuum tubing
320 in operative communication with a region between the
skin surrounding the medical device 301 insertion site and the
dressing member 305, said vacuum tubing 320 adapted to be
coupled to a vacuum source 325. In some embodiments, the
vacuum tubing 320 is coupled to a vacuum source 325 at a
sealable valve 321, which permits applied vacuum pressure to
be maintained after the vacuum source 325 is detached from
the vacuum tubing 320.

Examples of medical devices 301 include, but are not lim-
ited to, catheters, tubes, or other devices.

In a preferred embodiment, the dressing member 305 is a
transparent film dressing, such as Tegaderm ®. In many
embodiments the dressing member 305 is adhesive on a side
adapted to be applied to a region of skin surrounding the
medical device insertion site. In some embodiments, the flaps
306a, 307a may have an adhesive side adapted to be applied
to either the base dressing 305 or the other flap 3064, 3074.

In some embodiments, the vacuum source 325 is a syringe.
In further embodiments, the vacuum source 325 may be a
mechanical non electronic system that can apply and main-
tain a negative pressure. In some embodiments, the vacuum
source 325 is an electronic vacuum pump device.

In some embodiments, the foam/sponge 315 is round or
oval in shape, to optimize sealing ability over the insertion
site. In other embodiments, the foam/sponge 315 may have
any desired shape or size sufficient to provide a seal over the
insertion site of the medical device 301. In some embodi-
ments, the foam/sponge 315 may further comprise at least one
of a bacteriostatic, antiseptic, or antibiotic agent. In some
embodiments, the foam/sponge 315 may be used without
antiseptic or antibiotic.

In another embodiment, the second flap 307a of the dress-
ing member 305 may have a non-adhesive region positioned
to sit over the medical device 301. This non-adhesive region
helps prevent movement of the medical device 301 from
causing unwanted movement of the dressing 300, preserving
the integrity of the applied dressing 300.

In another embodiment, the vacuum dressing 300 is
adapted to have the first and/or second flaps 3064, 307a not
fully adhered to the dressing body member 305, so as to
permit the disposed portion of the medical device 301 to move
without displacing the dressing 300 from the skin surround-
ing the medical device insertion site.

In a particular embodiment, the medical device 301 is a
catheter. In this embodiment, the vacuum dressing 300 com-
prises: a dressing member 305 having a slit 310 for disposing
a portion of the catheter therethrough, a first flap 306a which
is adapted to fold over the slit 310 and beneath the portion of
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the catheter disposed through the slit 310, and a second flap
307a which is adapted to fold over the first flap 3064 and over
the catheter; a foam/sponge member 315 coupled to the dress-
ing member 305, positioned so as to sit over the catheter
insertion site; and vacuum tubing 320 in operative communi-
cation with a region between the skin surrounding the catheter
insertion site and the dressing member 305, said vacuum
tubing 320 adapted to be coupled to a vacuum source 325.

FIG. 3 also illustrates a first step in applying the vacuum
dressing 300, wherein a portion of the medical device 301 is
disposed through the slit 310 in the dressing member 305,
such that the foam/sponge member 315 is positioned over the
medical device 301 insertion site.

FIG. 4 illustrates a second step in applying the vacuum
dressing 300, wherein the dressing member 305 is adhered to
the skin surrounding the medical device 301 insertion site, so
asto enable an applied vacuum force to create an environment
of negative pressure between the skin and the vacuum dress-
ing 300.

FIGS. 5-7 illustrate third through fifth steps in applying the
vacuum dressing 300, wherein an adhesive portion of the first
flap 3064 is prepared (FIG. 5) by removing a backing 3065
from the adhesive portion, and then positioned over the slit
310 of the dressing member 305 but beneath the portion of the
medical device 301 (FIG. 6), and then the first flap 3064 is
pressed into adhesion with the base dressing member 305
(FIG. 7). The first flap 3064 provides a seal over the slit 310,
such that a negative pressure environment may be formed
between the vacuum dressing 300 and the skin surrounding
the medical device 301 insertion site.

FIGS. 8-10 illustrate sixth through eighth steps in applying
the vacuum dressing 300, wherein an adhesive portion of the
second flap 3074 is prepared (FIG. 8) by removing a backing
3075 from the adhesive portion, and then positioned over the
first flap 3064 as well as over the portion of the medical device
301 (FIG. 9), and then the second flap 307a is pressed into
adhesion with the first flap 3064 (FIG. 10). In some embodi-
ments, the second flap 3074 has a non-adhesive portion with-
out an adhesive material, such that the non-adhesive portion is
positioned over the portion of the medical device 301 above
the first flap 306a. This non-adhesive region helps prevent
movement of the medical device 301 from causing unwanted
movement of the dressing 300, preserving the integrity of the
applied dressing 300.

FIG. 11 illustrates a ninth step in applying the vacuum
dressing 300, wherein a vacuum force is applied by a vacuum
source 325, via the vacuum tubing 320. The vacuum force is
applied to the foam/sponge member 315 and the region
between the dressing 300 and the skin surrounding the medi-
cal device insertion site.

FIG. 12 illustrates a tenth step in applying the vacuum
dressing 300, wherein a negative pressure environment has
been created in the region between the dressing 300 and the
skin surrounding the medical device insertion site. While the
negative pressure environment is applied, the foam/sponge
member 315 may be deformed (or compressed), to indicate
that the negative pressure environment is maintained. If the
negative pressure environment is lost, the foam/sponge mem-
ber 315 will no longer be deformed or compressed, and return
entirely or partially to its original shape/size. When the lack of
deformation/compression of the foam/sponge member 315 is
observed, indicating that the dressing is not maintaining a
negative pressure environment, the vacuum force should be
reapplied by the vacuum source 325 to attempt to renew the
negative pressure environment. If the negative pressure envi-
ronment cannot be restored, then the vacuum dressing 300
should be removed and a new dressing 300 applied.
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In some embodiments, a preferred vacuum pressure for the
negative pressure environment is between about 50 and about
175 mmHg. In some embodiments, the vacuum pressure is a
level below normal atmospheric pressure.

In some alternative embodiments, an oxygen sensor (not
shown) may be coupled with the vacuum dressing 300 and/or
the foam/sponge member 315, to provide electronic monitor-
ing of the status of the negative pressure environment. In
further alternative embodiments, a pressure sensor (not
shown) may be coupled to the vacuum dressing 300, adapted
to detect decreased pressure of the dressing 305 in contact
with the skin, which would indicate that the dressing 305 is
separating from the skin. The pressure sensor may detect
levels of vacuum pressure below ideal pressure levels of
between about 50 and about 175 mmHg.

FIG. 13 is a block diagram illustrating a method 1300 of
using the inventive vacuum dressing. First (1305), the
vacuum dressing is positioned over a medical device insertion
site, with at least a portion of the medical device disposed
through a slit in the dressing. Next (1310), the dressing is
applied/adhered to the skin surrounding the medical device
insertion site, with a foam/sponge member (which is coupled
to the dressing) positioned over the insertion site. Then
(1315), a first flap of the dressing is folded over the dressing
body, but beneath the portion of the medical device passing
through the slit in the dressing. The first flap is adhered to the
dressing body, providing a sealing layer over the slit in the
dressing, such that a negative pressure environment can be
formed between the skin and the dressing. A second flap is
then folded over the first flap (1320), also covering the portion
of the medical device disposed above the first flap. In some
embodiments, the second flap may have a non-adhesive
region positioned to align with the portion of the medical
device. This non-adhesive region helps prevent movement of
the medical device from displacing the dressing, thereby dis-
turbing an existing negative pressure environment. Once the
flaps are applied to the base dressing, a vacuum force is
applied through vacuum tubing, until a desired vacuum level
is reached (1325). The vacuum force is applied by a vacuum
source, such as a syringe or vacuum pump. The vacuum force
will create a negative pressure environment in the region
between the dressing and the skin surrounding the medical
device insertion site. This negative pressure environment suc-
tions any blood or fluids leaking from the medical device
insertion site, and forms a low or no oxygen environment
(anaerobic) which will also promote healing around the medi-
cal device. The negative pressure will also serve to make the
migration of infectious agents such as bacteria and fungi
more difficult. As the negative pressure environment is cre-
ated, the foam/sponge may compress, indicating a successful
vacuum level/negative pressure environment is forming.
Because of this deformation of the foam/sponge, it is possible
to easily confirm the status/integrity of the applied dressing
by visual observation (1330). In use, once a desired vacuum
level is achieved, the vacuum source may be disconnected
from the vacuum tubing and the tubing sealed. Ifitis observed
that the dressing is not maintaining a negative pressure envi-
ronment (1335), such as through an absence of deformation
of the foam/sponge member, the vacuum force should be
reapplied to renew the negative pressure environment. If the
negative pressure environment cannot be reobtained (1340),
then the vacuum dressing should be removed and a new
dressing applied.

In some embodiments, a preferred vacuum pressure for the
negative pressure environment is between about 50 and about
175 mmHg. In some embodiments, the vacuum pressure is a
level below normal atmospheric pressure.
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In some alternative embodiments, an oxygen sensor may
be coupled with the vacuum dressing and/or the foam/sponge
member, to provide electronic monitoring of the status of the
negative pressure environment. In further alternative embodi-
ments, a pressure sensor may be coupled to the vacuum dress-
ing, adapted to detect decreased pressure of the dressing in
contact with the skin, which would indicate that the dressing
is separating from the skin. The pressure sensor may detect
levels of vacuum pressure below ideal pressure levels of
between about 50 and about 175 mmHg.

In one embodiment, disclosed is a method of using the
inventive vacuum dressing to cover a medical device insertion
site, comprising the steps of: disposing the vacuum dressing
over the medical device insertion site; sealing the dressing
over the medical device insertion site; and applying a vacuum
force through vacuum tubing to the medical device insertion
site, to obtain a desired vacuum level. In some embodiments,
the vacuum dressing comprises a sponge material, vacuum
tubing, and a transparent film dressing.

In some embodiments, the method further comprises the
step of applying vacuum force to create an area of negative
pressure around the medical device insertion site resulting in
an anaerobic environment that inhibits the growth of infec-
tious agents.

In some embodiments, the method further comprises the
step wherein a maintained vacuum level confirms that the
dressing is providing anaerobic conditions and does not need
to be changed.

In some embodiments, the method further comprises the
step wherein a loss of vacuum level indicates a need to reap-
ply the vacuum force.

In some embodiments, the method further comprises the
step wherein failure to obtain the vacuum level by reapplying
the vacuum force indicates a need to replace the dressing.

Examples of medical devices include, but are not limited
to, catheters, tubes, or other devices.

In a preferred embodiment, the dressing member is a trans-
parent film dressing, such as Tegaderm®. In many embodi-
ments the dressing member is adhesive.

In some embodiments, the vacuum source is a syringe. In
further embodiments, the vacuum source may be a mechani-
cal non electronic system that can apply and maintain a nega-
tive pressure. In some embodiments, the vacuum source is a
vacuum pump device.

In some embodiments, the foam/sponge is round or oval in
shape, to optimize sealing ability over the insertion site. In
other embodiments, the foam/sponge may have any desired
shape or size sufficient to provide a seal over the insertion site
of the medical device. In some embodiments, the foam/
sponge may further comprise at least one of a bacteriostatic,
antiseptic, or antibiotic agent. In some embodiments, the
foam/sponge may be used without antiseptic or antibiotic.

In another embodiment, the second flap of the dressing
member may have a non-adhesive region positioned to sit
over the medical device. This non-adhesive region helps pre-
vent movement of the medical device from causing unwanted
movement of the dressing, preserving the integrity of the
applied dressing.

In another embodiment, the vacuum dressing is adapted to
have the first and second flaps not adhered to the dressing
body member, so as to permit the disposed portion of the
medical device to move without displacing the dressing from
the skin surrounding the medical device insertion site.

FIGS. 14-15 depict one manner of preparing a flexible
portion of the dressing, so as to permit the disposed portion of
the medical device to move without displacing the dressing
from the skin surrounding the medical device insertion site. A
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portion of a medical device 1401, for example a portion of a
central venous catheter, is disposed through a slit 1406 in a
base section of dressing material 1405.

As illustrated in the applied dressing 1500 of FIG. 15, the
portion of the medical device 1501 is disposed over the base
dressing layer 1505 and beneath the top dressing layer 1510.
The dressing 1500 further comprises a foam/sponge member
1515 and vacuum tubing 1520. In some embodiments, at least
one section of dressing material may include a slit 1506 for
disposing a portion of the medical device 1501 therethrough.
As shown in FIG. 15, an additional section of dressing mate-
rial 1511 may be applied to provide a flexible region that
permits movement of a portion of the medical device 1501
without disrupting a negative pressure environment formed
over the insertion site between the dressing 1500 and a
patient’s skin.

FIG. 16 illustrates an alternative embodiment of the inven-
tive vacuum dressing, fully applied, where the vacuum dress-
ing 1600 provides a flexible region 1611 for movement of a
portion of a medical device 1601 without disturbing an estab-
lished negative pressure environment over the insertion site of
the medical device 1601. The dressing 1600 comprises a base
dressing layer 1605 positioned beneath a portion of the medi-
cal device 1601, a top dressing layer 1610 positioned above a
portion of the medical device 1601 and the insertion site, a
sponge/foam member 1615, and vacuum tubing 1620. The
flexible region 1611 is formed of applied dressing sections
that attach to one another to maintain the vacuum seal under
the top dressing layer 1610 and over the medical device 1601
insertion site, while permitting the portion of the medical
device 1601 to move without disrupting the negative pressure
environment applied over the insertion site of the medical
device 1601.

FIGS. 17A-F illustrate the steps of applying an alternative
embodiment of the inventive vacuum dressing. In FIGS. 17A-
C, a transparent thin film dressing 1705 having a slit 1706
therein is applied over the insertion site of a medical device
1701 (such as, but not limited to, a catheter). The dressing
1705 has a foam/sponge member 1715 disposed on the under-
side of the dressing 1705, such that the foam/sponge member
1715 is positioned over the insertion site. A portion of the
medical device 1701 is disposed through the slit 1706, such
that the portion of the medical device 1701 sits above the
dressing 1705. In some embodiments, the portions of the
dressing 1705 adjacent each other across the slit 1706 are
overlapped to provide an airtight seal around the position
where the medical device 1701 is disposed through the slit
1706.

InFIG. 17D, a first thin film dressing closure member 1710
having a slit 1711 is applied with the portion of the medical
device 1701 disposed through the slit 1711, such that the first
closure member 1710 is beneath the portion of the medical
device 1701. There is an adhesive region on the underside of
the first closure member 1710 in the region 1712, above the
terminal point of the slit 1711. In FIG. 17E, a second thin film
dressing closure member 1713 is applied over the first closure
member 1710 and the portion of the medical device 1701 on
top of the first closure member 1710. As shown in FIG. 17F,
the combination of 1) partial adhesion of the first closure
member 1710 to the dressing member 1705 and 2) the second
closure member 1713 on top of the first closure member 1710
provides an airtight seal around the portion of the medical
device 1701, while also providing for movement of the por-
tion of the medical device 1701 without disrupting a negative
pressure environment applied over the insertion site of the
medical device 1701 between the dressing 1700 and the
patient’s skin.
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In an alternative embodiment, the first closure member
1710 does not have a slit, and a portion of the closure member
1710 is applied over the slit in the dressing 1705, providing a
vacuum seal at the slit 1706. The remaining portion of the first
closure member 1710 is folded back over itself, and the por-
tion of the medical device 1701 sits on top of the folded over
portion of the closure member 1710. The second closure
member 1713 is then applied over the folded over portion of
the first closure member 1710 and the portion of the medical
device 1701 sitting thereon, as well as over a portion of the
dressing 1705 and where the medical device 1701 is disposed
therethrough. Thus, a flexible portion is formed, providing for
movement of the portion of the medical device 1701 without
disrupting a negative pressure environment applied over the
insertion site of the medical device 1701 between the dressing
1700 and the patient’s skin.

While the invention has been described in connection with
various embodiments, it will be understood that the invention
is capable of further modifications. This application is
intended to cover any variations, uses or adaptations of the
invention following, in general, the principles of the inven-
tion, and including such departures from the present disclo-
sure as, within the known and customary practice within the
art to which the invention pertains.

What is claimed is:

1. A vacuum dressing system for covering a medical device
insertion site, comprising:

a. a transparent film dressing member, comprising a body
member having a slit adapted to permit a portion of a
medical device to be disposed therethrough;

b. a closure member adapted to adhere to the transparent
film dressing member over the slit and beneath the por-
tion of the medical device disposed through the slit to
form a vacuum seal between the film dressing member
and a region of skin surrounding the insertion site;

c¢.afoam member coupled to the dressing member, adapted
to be positioned over with the insertion site;

d. a vacuum pressure source; and

e. vacuum tubing, wherein the vacuum tubing permits
negative pressure to be applied by the vacuum pressure
source to the sealed region between the insertion site and
the film dressing member;

wherein the vacuum dressing system is adapted to provide
a negative pressure environment over the insertion site
and maintain the negative pressure environment despite
movements of a portion of the medical device.

2. The vacuum dressing system of claim 1, wherein the
closure member is a first flap extending from the transparent
film dressing member and is adapted to fold over the slit and
beneath the portion of the medical device disposed through
the slit.

3. The vacuum dressing of claim 2, wherein the film dress-
ing member further comprises a second flap adapted to fold
over the first flap and over the portion of medical device
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disposed over the first flap, the second flap having a non-
adhesive region in the area disposed over the portion of the
medical device adapted to allow the vacuum dressing and the
medical device to move independently of one another.

4. The vacuum dressing system of claim 1, wherein the
foam member further comprises at least one of an antiseptic,
antibiotic, and bacteriostatic agent.

5. The vacuum dressing system of claim 1, wherein the
vacuum pressure source is at least one of a syringe or a
mechanical non-electronic system that can apply and main-
tain a vacuum pressure.

6. The vacuum dressing system of claim 1, wherein the
vacuum pressure source is an electronic vacuum pump.

7. The vacuum dressing system of claim 1, further com-
prising a sealable valve coupled to the vacuum tubing, to
prevent back flow of air into the vacuum tubing when the
vacuum pressure source is not attached to the vacuum tubing.

8. A method of using a vacuum dressing to cover a medical
device insertion site, comprising:

a. disposing the vacuum dressing over the medical device
insertion site, wherein the vacuum dressing comprises a
transparent film dressing, the transparent film dressing
comprises a slit adapted to permit a portion of the medi-
cal device to be disposed therethrough and a closure
member adapted to adhere to the transparent film dress-
ing member over the slit and beneath the portion of the
medical device disposed through the slit, a foam mem-
ber comprising at least one of an antiseptic, antibiotic, or
bacteriostatic agent, and vacuum tubing;

b. sealing the transparent film dressing over and around the
medical device insertion site; and

c. applying a vacuum force through the vacuum tubing to a
region around the medical device insertion site and
sealed by the dressing, to obtain a desired vacuum level.

9. The method of claim 8, wherein the vacuum force creates
an area of negative pressure around the medical device inser-
tion site that will promote the fluids and possible infectious
agents into the foam and away from the insertion site resulting
in an anaerobic environment that inhibits the growth of aero-
bic infectious agents.

10. The method of claim 9, wherein a maintained vacuum
level confirms that the dressing is providing anaerobic con-
ditions and does not need to be changed.

11. The method of claim 9, further comprising the step
wherein a loss of vacuum level indicates a need to reapply the
vacuum force.

12. The method of claim 11, wherein failure to obtain the
vacuum level by reapplying the vacuum force indicates a need
to replace the dressing.

13. The method of claim 8, wherein the step of applying the
vacuum force further comprises observing compression of
the foam member in response to the applied vacuum force.
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